Attorney Docket: 028987.52980US 

APPARATUS FOR THE ABSORPTION OF ROTATIONAL VIBRATIONS 
OF AN INTERNAL COMBUSTION ENGINE 

[0001] This application claims the priority of German Patent Document No. 103 08 764.8, 
filed February 28, 2003, the disclosure of which is expressly incorporated by reference herein. 

BACKGROUND AND SUMMARY OF THE INVENTION 

[0002] The invention relates to an apparatus for the absorption of rotational vibrations of an 
intemal combustion engine, especially for a passenger automobile. 

[0003] A damping apparatus for absorbing or equalizing rotational shocks, especially torque 
fluctuations in an intemal combustion engine, is disclosed in DE 34 1 8 671 C2. In this damping 
apparatus two gyrating masses are provided which can rotate to a limited extent together, one 
being provided on the internal combustion engine and the other on a coupling disk of a friction 
clutch. 

[0004] DE 37 35 855 discloses a gear shift for a motor vehicle, which comprises a first shaft 
and a second shaft for the engagement of gears of the gear shift. Moreover, the gear shift is 
provided with a third shaft into which a torsional vibration absorber is installed. In order to 
absorb clashes which are produced by the closing of a separating clutch due to the 
unsynchronized condition of the rotational speed of an intemal combustion engine and the 
rotational speed of the transmission. 

[0005] It is an object of the invention to create an apparatus for absorbing rotational 
vibrations of an intemal combustion engine, which can be provided between the intemal 
combustion engine and a transmission in a simple manner and at low manufacturing cost. 

[0006] According to the invention, this object is achieved by an apparatus that includes an 
input shaft between the intemal combustion engine and a transmission, and a drive shaft of the 
transmission, which is operatively associated with said input shaft, wherein each of the input and 
drive shafts includes a torsion bar that has a lower torsional spring constant than the rest of the 
shaft as a whole, wherein the apparatus fiirther includes a rotating mass device on each of the 
input and drive shafts, and wherein the apparatus is disposed between the intemal combustion 
engine and the transmission. 
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[0007] One of the advantages mainly achieved by the invention is to be seen in the fact that 
the apparatus is formed by available components, namely an input shaft and a drive shaft of the 
transmission, which are made in the form of relatively easily twisting torsion bars and are 
provided with gyrating mass devices. The gyrating mass devices are toothed wheels which serve 
to transfer force from the input shaft to the drive shaft, i.e., they are components of the 
transmission. Due to the design of the torsion bars and gyrating mass devices on the input shaft 
and drive shaft, the apparatus is able, without additional measures, to compensate rotational 
vibratory excitations of the internal combustion engine. Thus peak tensions in the components of 
the transmission are prevented and clashing noises produced by the transmission gears are 
reduced. Lastly, the driver teeth between the hubs of the bevel gears of the input shaft damp the 
natural vibrations of the apparatus. 

[0008] Other objects, advantages and novel features of the present invention will become 
apparent from the following detailed description of the invention when considered in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] An embodiment of the invention is shown in the drawing and is fiuther described 
below. 

[0010] Fig. 1 shows a more or less horizontal section through parts of an intemal combustion 
engine and of a transmission for a passenger car with the apparatus according to the invention, 
and 

[0011] Fig. 2 an oblique left rear view of parts of Fig. 1. 
DETAILED DESCRIPTION OF THE DRAWINGS 

[0012] A driving imit 1 (mid-mounted engine) arranged in the rear part of a passenger 
automobile (not shown) comprises an intemal combustion engine 2 with a schematically 
indicated crankshaft 3 which cooperates with a transmission 5 with the interposition of a clutch 4. 
With an input shaft 6, the clutch 4 drives a drive shaft 7 of the transmission 5 (gear shift type). 
The drive shaft 7 and a driven shaft 8 of the transmission run transversely across the longitudinal 
shaft A- A of the input shaft 6 and crankshaft 3, the longitudinal shaft A- A extending in the 
lengthwise direction B-B of the passenger automobile. Between the intemal combustion engine 2 
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and crankshaft 3 and the transmission 5 an apparatus 9 is provided to absorb torsional vibrations 
of the internal combustion engine 2. 

[0013] The apparatus 9 is formed by designing the input shaft 6 and the drive shaft 7 as 
relatively easily twisting torsion bars 10 and 11. Furthermore, first and second gyrating mass 
devices 12 and 13 are provided on the input shaft 6 and the drive shaft 7. The gyrating mass 
devices 12 and 13 are represented by gears 14 and 15 which operate by transferring torque, i.e., 
meshing with one another between the input shaft 6 and the drive shaft 7. Due to the 
arrangement of the input shaft 6 and drive shaft 7, namely at right angles to one another, the gears 
are made in the form of bevel gears 16 and 17. 

[0014] The bevel gears 1 6 and 1 7 surroimd the input shaft 6 and drive shaft 7 with their hubs 
18 and 19, respectively. Between the hub 18 of the bevel gear 16 and the input shaft 6 a first 
driver gear 20 is provided. Between the hub 19 and the drive shaft 7 is a second driver gear 21 . 
A third driver gear 22 connects a hub 23 for the fixed gears 24 of speeds of the transmission 5 to 
the drive shaft 6. 

[0015] The torsion bars 10 and 1 1 are formed by one or more cross-sectional constrictions 
Qel, Qell and QeDl of the input shaft 6 and drive shaft 7. In the embodiment, the constriction 
Qel is cut into the input shaft 6 near the hub 1 8 of the bevel gear 16. On the other hand the cross- 
sectional constrictions Qell and Qein are made between the hub 23 and the drive shaft 6. 

[001 6] The special configuration of the torsion bars 1 0 and 1 1 , of the gyrating mass devices 
12 and 13, and also the driver teeth 20, 2 1 and 22 which are necessary to the apparatus 9, can be 
defined empirically, iteratively or mathematically. 

[0017] The foregoing disclosure has been set forth merely to illustrate the invention and is 
not intended to be limiting. Since modifications of the disclosed embodiments incorporating the 
spirit and substance of the invention may occur to persons skilled in the art, the invention should 
be construed to include everything within the scope of the appended claims and equivalents 
thereof. 
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